Observation of Compressional Alfvén Modes during Neutral Beam
Heating on the National Spherical Torus Experiment 
Interactions of fast ion tails with magnetohydrodynamic (MHD) instabilities has long been of interest in the Magnetic Fusion Energy
(MFE) community. Wave particle interactions can be harmful in that they can induce loss of energetic ions [1, 2] or beneficial in that they "channel" energy from the fast ion population to the thermal ion population [3] (rather than the thermal electrons). waves (CAE) [9] . This cylindrical model has since been extended to toroidal geometry [10] and then low aspect ratio geometry [11] . For the CAE the effective k || remains small and the electron and ion landau damping is weak and the drive from fast ions can destabilize the mode. A similar model has previously been invoked to explain the observation of ion cyclotron emission (ICE) from tokamak plasmas [12] .
With the first injection of neutral beams on NSTX, a broad and complicated spectrum of coherent modes was seen between ≈ 400 kHz and up to 2.5 MHz (where ω ci for deuterium is ≈ 2.2 MHz) and less often modes in the 50 to 150 kHz range ( Scaling of the mode frequency with toroidal field and density was studied by ramping the toroidal field up and down in similar shots and by the natural density evolution in each plasma discharge. In Fig. 4 are shown spectra from two similar plasmas, the first in which the toroidal field was ramped upward, the second in which the toroidal field was ramped downward (in both cases the ramps began at 0.13 s). The evolution in the density was similar for these two shots. The [14] .
